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(54) CELL FOR SOLID ELECTROLYTE TYPE FUEL CELL BATTERY AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a cell for a solid electrolyte type fuel 
cell battery which is easy to handle and easy to seal between 
a fuel passage and an air passage even in case of the thin 
film formation of electrolyte plates so as to lower the inside 
resistance of the electrolyte plates, and its manufacture. 
CONSTITUTION: A cell for a solid electrolyte fuel cell 
battery is such that solid electrolyte plates 12 made of 
stabilized zirconia and formed in a fine structure are 
integrated via a reinforcing ceramic 14. The reinforcing 
ceramic 14 is a slanted ceramic that ceramic layers 1 4a— 1 4i 
with different thermal properties are laminated so that it may 
be formed in a slanted structure by changing thermal 
properties such as thermal expansion in sequence. The 
thermal properties of the ceramic layers 1 4a— 1 4i having in 
contact with the solid electrolyte plates 12 are approximated 
to those of the solid electrolyte plates and at least one of 
the ceramic layers 14a-14i is a porous layer through which 
air or fuel fluid used for time fuel cell battery is permeable. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Each of two or more sheets of a solid electrolyte plate which comprised ion-conductive 
ceramics and was formed in precise structure is the cell for solid oxide fuel cells unified via a 
reinforcement ceramic body, This reinforcement ceramic body so that heat characteristics, such as a 
coefficient of thermal expansion, may change one by one and may form tilted structure, Are the 
ceramic body by which two or more layers of a ceramic layer which differs in a heat characteristic 
mutually were laminated, and the heat characteristic of a ceramic layer which touches said solid 
electrolyte plate resembles a solid electrolyte plate, and. A cell for solid oxide fuel cells, wherein at 
least one layer of said ceramic layer is a porous layer which can penetrate fluids used for a fuel cell, 
such as air or fuel. 

[Claim 2]A reinforcement ceramic body is [ porous intensity of each ceramic layer ] the tilted 
structure which changes one by one, and a central layer located in an approximately center of said 
reinforcement ceramic body is the PORASU structure, and. The cell for solid oxide fuel cells 
according to claim 1 which is the precise structure which a ceramic layer which touches a solid 
electrolyte plate approximated to a solid electrolyte plate, and is the porous structure which a 
ceramic layer which touches a ceramic layer of said central layer approximated to a central layer. 
[Claim 3]Two or more layers of a ceramic layer in which a ceramic ingredient in which a 
reinforcement ceramic body forms a solid electrolyte plate, and a ceramic ingredient which forms a 
central layer it is [ layer ] the PORASU structure were mixed and formed are comprised, The cell for 
solid oxide fuel cells according to claim 2 which a presentation of a ceramic layer which touches a 
solid electrolyte plate approximates to a solid electrolyte plate presentation, and a presentation of a 
ceramic layer which touches said central layer approximates to a ceramic layer presentation of a 
central layer. 

[Claim 4]The cell for solid oxide fuel cells according to claim 2 or 3 whose solid electrolyte plate is 
the stabilized zirconia baking body produced by adding stabilizing agents, such as yttria, and whose 
central layer which is porous structure most is an alumina baking body. 
[Claim 5]By laminating and calcinating each of two or more sheets of a green sheet for solid 
electrolyte plate formation which forms a solid electrolyte plate which comprises ion-conductive 
ceramics via a reinforcement ceramic body green sheet of two or more sheets which forms a 
reinforcement ceramic body, That when manufacturing a cell for solid oxide fuel cells, a presentation 
[ it results in a ceramic layer which is located in an approximately center of this reinforcement 
ceramic body, and contacts a solid electrolyte plate from a central layer which is a ceramic layer of 
porous structure most ] of a between should make possible formation of tilted structure which 
changes one by one, After forming a green sheet for an inclination of two or more sheets which mixes 
a ceramic ingredient of said green sheet for solid electrolyte plate formation, and a ceramic ingredient 
of a green sheet for central stratification which forms said central layer, and differs in a presentation 
mutually, Laminate a green sheet for an inclination of two or more sheets one by one, form a layered 
product, and it ranks second so that said tilted structure may be formed between said green sheet 
for electrolyte plate formation, and a green sheet for central stratification, A manufacturing method 
of a cell for solid oxide fuel cells being beyond eburnation temperature of a green sheet for solid 
electrolyte plate formation, and calcinating said layered product below at eburnation temperature of a 
green sheet for central stratification. 

[Claim 6]Form a green sheet for solid electrolyte plate formation by zirconia by which stabilizing 
http://www4.ipdl.inpit.go.jp/ cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpit.go.jp... 2008/1 1 /04 
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agents, such as yttria, were added, form a green sheet for central stratification with alumina, and. A 
manufacturing method of the cell for solid oxide fuel cells according to claim 5 which mixes and forms 
zirconia and alumina in which stabilizing agents, such as yttria, were added in a green sheet for an 
inclination of two or more sheets. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a cell for solid oxide fuel cells with which each of two 
or more sheets of the solid electrolyte plate which comprised ion-conductive ceramics and was 
formed in precise structure was united via the reinforcement ceramic body, and a manufacturing 
method for the same, concerning a cell for solid oxide fuel cells, and a manufacturing method for the 
same. 
[0002] 

[Description of the Prior Art]Since the solid oxide fuel cell can expect efficient generation efficiency 
as compared with generation efficiency, such as thermal power generation, many researches are 
made now. The solid electrolyte plate which comprises the stabilized zirconia baking body which 
stabilizing agents, such as yttria, were added and was calcinated as a solid electrolyte plate used for 
this solid oxide fuel cell is used. In order that the solid oxide fuel cell for which such a solid 
electrolyte plate was used may make internal resistance inside a cell small and may earn the 
electrode area per unit capacitance, as shown in drawing 4, the monotonous type which laminated the 
plate is preferred for it. The air pole 102 allotted on both sides of the solid electrolyte plate 104 and 
the solid electrolyte plate 104 with which the solid oxide fuel cell shown in drawing 4 comprises a 
stabilized zirconia baking body, and the fuel electrode 106 constitute the single cell 110. Between the 
single cells 110, the bipolar board 108 with which two or more [ of the concave used as the channel 
of fuel or air ] were engraved is allocated. Said concave is engraved so that it may flow through a fuel 
passage and an airstream way in the direction which intersects perpendicularly mutually on both 
sides of the single cell 110. 
[0003] 

[Problem(s) to be Solved by the Invention]According to the monotonous type solid oxide fuel cell 
shown in dra wing 4, the power density per unit capacitance can be enlarged highly. However, 
utilization of the monotonous type solid oxide fuel cell shown in drawing 4 is behind. It thin-film-izes 
the solid electrolyte plate 104 so that the reason may reduce the internal resistance of the solid 
electrolyte plate 104 which comprises a stabilized zirconia baking body in the monotonous type solid 
oxide fuel cell shown in drawing 4, and. Since it is necessary to operate a solid oxide fuel cell at 
about 1 000 ** elevated temperature, it is about a fuel passage and an airstream way to perform 
sufficient seal via the solid electrolyte plate 104 in a very difficult thing. And if the solid electrolyte 
plate 104 is thin-film-ized, since the mechanical strength of the single cell 1 10, etc. fall, the handling 
will become difficult, and the seal of a fuel passage and an airstream way becomes increasingly 
difficult. Then, even if the purpose of this invention thin-film-izes a solid electrolyte plate so that it 
may reduce the internal resistance of a solid electrolyte plate, there is in providing a cell for [ with an 
easy seal ] solid oxide fuel cells and a manufacturing method for the same of a fuel passage and an 
airstream way in which handling is easy. 
[0004] 

[Means for Solving the Problem]As a result of inquiring that this invention persons should attain said 
purpose, two or more layers of a ceramic layer which differs in a heat characteristic mutually are 
laminated, And an inclination ceramic body which is a porous layer in which fluids used for a fuel cell, 
such as air or fuel, can pass at least one layer of said ceramic layer, By using a cell for solid oxide 
fuel cells united with both sides of a solid electrolyte plate as a reinforcing member, it found out that 
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reinforcement of a solid electrolyte plate could be performed and the seal of a fuel passage and the 
airstream way could be carried out easily, and this invention was reached. Namely, each of two or 
more sheets of a solid electrolyte plate which this invention comprised ion-conductive ceramics, and 
was formed in precise structure is the cell for solid oxide fuel cells unified via a reinforcement 
ceramic body, This reinforcement ceramic body so that heat characteristics, such as a coefficient of 
thermal expansion, may change one by one and may form tilted structure, Are the ceramic body by 
which two or more layers of a ceramic layer which differs in a heat characteristic mutually were 
laminated, and the heat characteristic of a ceramic layer which touches said solid electrolyte plate 
resembles a solid electrolyte plate, and. At least one layer of said ceramic layer is in a cell for solid 
oxide fuel cells being a porous layer which can penetrate fluids used for a fuel cell, such as air or fuel. 

[0005]This invention each of two or more sheets of a green sheet for solid electrolyte plate formation 
which forms a solid electrolyte plate which comprises ion-conductive ceramics, By laminating and 
calcinating via a reinforcement ceramic body green sheet of two or more sheets which forms a 
reinforcement ceramic body, That when manufacturing a cell for solid oxide fuel cells, a presentation 
[ it results in a ceramic layer which is located in an approximately center of this reinforcement 
ceramic body, and contacts a solid electrolyte plate from a central layer which is a ceramic layer of 
porous structure most ] of a between should make possible formation of tilted structure which 
changes one by one, After forming a green sheet for an inclination of two or more sheets which mixes 
a ceramic ingredient of said green sheet for solid electrolyte plate formation, and a ceramic ingredient 
of a green sheet for central stratification which forms said central layer, and differs in a presentation 
mutually, Laminate a green sheet for an inclination of two or more sheets one by one, form a layered 
product, and it ranks second so that said tilted structure may be formed between said green sheet 
for electrolyte plate formation, and a green sheet for central stratification, It is in a manufacturing 
method of a cell for solid oxide fuel cells being beyond eburnation temperature of a green sheet for 
solid electrolyte plate formation, and calcinating said layered product below at eburnation 
temperature of a green sheet for central stratification. 

[0006]In this this invention, a reinforcement ceramic body is [ porous intensity of each ceramic 
layer ] the tilted structure which changes one by one, and a central layer located in an approximately 
center of said reinforcement ceramic body is the PORASU structure, and. That it is the precise 
structure which a ceramic layer which touches a solid electrolyte plate approximated to a solid 
electrolyte plate, and is the porous structure which a ceramic layer which touches a ceramic layer of 
said central layer approximated to a central layer can make inside of a ceramic layer penetrate fuel 
or air easily. Two or more layers of a ceramic layer in which a ceramic ingredient in which a 
reinforcement ceramic body forms a solid electrolyte plate, and a ceramic ingredient which forms a 
central layer it is [ layer ] the PORASU structure were mixed and formed are comprised, A 
presentation of a ceramic layer which touches a solid electrolyte plate resembles a solid electrolyte 
plate presentation, and a presentation of a ceramic layer which touches said central layer resembles 
a ceramic layer presentation of a central layer, Or that a solid electrolyte plate is the stabilized 
zirconia baking body produced by adding stabilizing agents, such as yttria, and a central layer which is 
porous structure most is an alumina baking body can manufacture a cell for solid oxide fuel cells 
easily. 
[0007] 

[Function]According to this invention, since the solid electrolyte plate is reinforced by the 
reinforcement ceramic body, even if it thin-filnrHzes a solid electrolyte plate, the mechanical strength 
of the cell itself is not reduced. Since this reinforcement ceramic body is a ceramic body which heat 
characteristics, such as a coefficient of thermal expansion, change one by one, and forms tilted 
structure, a solid electrolyte plate and a reinforcement ceramic body do not exfoliate with heat. Fuel 
or the air can penetrate the inside of the PORASU ceramic layer provided between solid electrolyte 
plates. For this reason, fuel or air supply can be performed by supplying the exposure side edge of 
the reinforcement ceramic body exposed to the side edge of a cell, Like the solid oxide fuel cell of 
the conventional monotonous type shown in drawing 4, it cannot require continuing all over a solid 
electrolyte plate and forming a concave, but sufficient seal with a cell, a fuel passage, and an 
airstream way can be performed easily. 
[0008] 
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[Example]An example explains this invention still in detail. Drawing l is a perspective view of the cell 
10 for solid oxide fuel cells concerning one example of this invention (a cell may be called hereafter). 
The reinforcement ceramic bodies 14, 14, and 14 are formed in each field of the surface of the 
rectangular solid electrolyte plates 12 and 12 and the rear face where this cell 10 comprises the 
stabilized zirconia baking body by which yttria (Y 2 0 3 ) was added as a stabilizing agent at one. A layer 
ceramic-layer 1 4a— 1 4i Depends more than one, and this reinforcement ceramic body 14 is formed, as 
shown in drawing 2. An alumina ingredient and a stabilized zirconia ingredient are mixed and these 
ceramic layers 1 4a— 1 4i are formed. 

It is a ceramic layer which differs in ******** porous intensity one by one. 

In this example, a heat characteristic and the porous intensity of the ceramic layer 14a, the ceramic 
layer 14i and the ceramic layer 14b, 14 h of ceramic layers and the ceramic layer 14c, 14 g of 
ceramic layers, and 14 d of ceramic layers and 14 f of ceramic layers are substantially equal. 
[0009]Therefore, the PORASU grade of the ceramic layer which forms the reinforcement ceramic 
body 1 4 serves as ranking shown below. 

12 — < — 14 — a — < — 14 — b — < — 14 — c — < — 14 — d — < — 14 — e — > — 14 — f 
— > — 14 — g — > — 14 — h — > — 14 — i — > — 12 — in addition, 12 is a solid electrolyte 
plate and 1 4a— 1 4i show each ceramic layer. The ceramic layers 14a and 14i which touch the solid 
electrolyte plates 12 and 12 here, An alumina component amount is the lowest (a stabilized zirconia 
component amount is the highest) ceramic layer among the ceramic layers 14a-14i, and the heat 
characteristic and compactness (porous intensity) are approximated to the solid electrolyte plates 12 
and 12. Two or more layers in which the reinforcement ceramic body 14 of this example contains the 
ceramic layer 14e with the highest porous intensity can make fuel or air penetrate. 
[0010]The ceramic layer 14e located in the approximately center part of the reinforcement ceramic 
body 14 is a ceramic layer with most (there are few stabilized zirconia ingredients) alumina 
component amounts among the ceramic layers 14a-14i. In this example, although the stabilized 
zirconia component amount contains a little many ceramic layers 14d and 14f which touch this 
ceramic layer 14e rather than the ceramic layer 14e, the presentation approximates them to the 
ceramic layer 14e. 

A heat characteristic and porous intensity (compactness) are also approximated to the ceramic layer 
14e. 

[001 1]In the cell 10 of the rectangular shape shown in drawing 1 with which the reinforcement 
ceramic body 14 and the solid electrolyte plates 12 and 12 of such composition were united, the 
airtight layers 16 and 16 by the platinum thin film which is excellent in airtightness are mutually 
formed in the side edge of a parallel couple among the side edges of the reinforcement ceramic body 
14. The thin film of perovskite type oxides, such as barium titanate (BaTi0 3 ), may be used for these 
airtight layers 16 and 16. The airstream A or the fuel style B can penetrate in the direction of the 
exposure side edge of another side by formation of these airtight layers 16 and 16 from one side of 
the exposure side edge which the main part of the reinforcement ceramic body 14 has exposed. The 
reinforcement ceramic bodies 14 and 14 which formed the airtight layers 16 and 16 in the side edge 
are laminated via the solid electrolyte plate 12 so that this airstream A and the fuel style B may 
penetrate in the direction which intersects perpendicularly mutually on both sides of the solid 
electrolyte plate 12. 

[0012]The cell 10 of the rectangular shape shown in drawing 1 can form a solid oxide fuel cell by 
inserting into the base 24 for fuel cells, as shown in drawing 3. In drawing 3, it is formed in the 
direction to which the internal surface of the bases 24 and 24 for fuel cells and the air supply slot 20 
and the fuel-supply slot 22 cross at right angles. 

Each of the air supply slot 20 faces the exposure side edge into which the airstream A shown in 
drawing 1 is blown, and each of the fuel-supply slot 22 faces the exposure side edge into which the 
fuel style B shown in drawing 1 is blown. 

Thus, in this example, the cell 10, the air supply slot 20, and the fuel-supply slot 22 touch the side 
edge of the cell 10. For this reason, as compared with the case where the approximately whole area 
of the thin single cell 1 10 is covered, and the air supply slot or the fuel-supply slot touches, a seal 
with the cell 10, the air supply slot 20, and the fuel-supply slot 22 is easy like the conventional cell 
100 shown in drawing 4. The section of the dashed dotted line of drawing 3 to right-hand side and a 
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left-hand side section are sections of direction different 90 degrees. 

[0013]The cell 10 of this example each of two or more sheets of the green sheet for solid electrolyte 
plate formation which forms the solid electrolyte plate 12 which comprises the zirconia by which the 
yttria as a stabilizing agent was added, It can manufacture by laminating and calcinating via the 
reinforcement ceramic body green sheet of two or more layers which forms the reinforcement 
ceramic body 14. In this example, thickness is 0.05 mm or less, and one side made the green sheet 
for electrolyte plate formation the rectangular shape of 500 mm or less, thickness is 0.2 mm or less, 
and one side made the reinforcement ceramic body green sheet the rectangular shape of 500 mm or 
less. In this reinforcement ceramic body green sheet, So that the presentation [ it results in the 
ceramic layers 14a and 14i which are located in the approximately center of the reinforcement 
ceramic body 14, and contact the solid electrolyte plate 12 from the alumina ceramic layer 14e of 
porous structure most ] of a between may form the tilted structure which changes one by one, The 
green sheet for an inclination of two or more sheets which mixes the zirconia (yttria content) 
ingredient of the green sheet for electrolyte plate formation and the alumina ingredient of the green 
sheet for central stratification which forms the ceramic layer 14e, and differs in a presentation 
mutually is formed. In this example, since platinum for catalysts (Pt) was blended into the alumina 
which forms the green sheet for central stratification, platinum (Pt) is contained at the rate of a 
compounding ratio of the alumina ingredient also in the other green sheets for an inclination. As a 
catalyst blended with the green sheet for central stratification, etc., silver (Ag) can be used besides 
platinum (Pt). 

[0014]Subsequently, the green sheet for an inclination of two or more sheets is laminated one by 
one, and a layered product is formed so that said tilted structure may be formed between said green 
sheet for electrolyte plate formation, and the green sheet for central stratification. The obtained 
layered product is a thing of the die shape whose one 5-50-cm-thick side is 50 cm. Then, it is 
beyond the eburnation temperature of the green sheet for electrolyte plate formation, and this 
layered product is calcinated below at the eburnation temperature of the green sheet for central 
stratification. In this example, since the green sheet for electrolyte plate formation comprised only a 
zirconia ingredient and the green sheet for central stratification comprised only an alumina ingredient, 
calcination temperature was 1300-1600 **. The side edge of the reinforcement ceramic body 14 
which constitutes the baking body of the acquired die shape is formed, and a platinum (Pt) paste is 
mutually applied to the side edge of a parallel couple, and the airtight layers 16 and 16 are formed. 
These airtight layers 16 and 16 are formed in a side edge different 90 degrees from the airtight layers 
16 and 16 of the reinforcement ceramic body 14 which adjoins via the solid electrolyte plate 12. 
[0015]After creating being impregnated of an air pole and the electrode for fuel electrodes, and an 
electrode to the baking body of die shape, a collecting electrode plate is attached. Thus, since the 
obtained cell 10 is reinforced by the reinforcement ceramic body 14 even if it thin-film-izes the solid 
electrolyte plate 12 so that it may aim at the fall of the internal resistance of the solid electrolyte 
plate 12, a mechanical strength is fully maintained. For this reason, the handling of the cell 10 can be 
made easy. By inserting the cell 10 into the base 24 for fuel cells, a solid oxide fuel cell can be 
formed easily and a seal with the air supply slot 20 and the fuel-supply slot 22 can also be performed 
easily. 
[0016] 

[Effect of the Invention]Handling [ according to this invention / the fall of the internal resistance of 
the cell for solid oxide fuel cells can be performed holding the mechanical strength of a cell, and / a 
cell ] easily. Since facilitating of the seal of a cell, an air supply slot, etc. is carried out, utilization of a 
monotonous type solid oxide fuel cell can be attained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]lt is a perspective view showing one example of this invention. 

[Drawing 2]It is a fragmentary sectional view of the cell 10 shown in drawing 1. 

[Drawing 3]It is an explanatory view explaining the state where the cell 10 was inserted into the base 

for fuel cells. 

[Drawing 4]It is an explanatory view explaining the composition of the solid oxide fuel cell of the 

conventional monotonous type. 

[Description of Notations] 

10 The cell for solid oxide fuel cells 

1 2 Solid electrolyte plate 

14 Reinforcement ceramic body 

14a - 14i ceramic layer 

1 6 Airtight layer 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]Each of two or more sheets of a solid electrolyte plate which comprised ion-conductive 
ceramics and was formed in precise structure is the cell for solid oxide fuel cells unified via a 
reinforcement ceramic body, 

As heat characteristics, such as a coefficient of thermal expansion, change one by one and this 
reinforcement ceramic body forms tilted structure, it is the ceramic body by which two or more 
layers of a ceramic layer which differs in a heat characteristic mutually were laminated, 
While the heat characteristic of a ceramic layer which touches said solid electrolyte plate resembles 
a solid electrolyte plate, 

A cell for solid oxide fuel cells, wherein at least one layer of said ceramic layer is a porous layer 
which can penetrate fluids used for a fuel cell, such as air and fuel. 

[Claim 2]A reinforcement ceramic body is [ porous intensity of each ceramic layer ] the tilted 
structure which changes one by one, and a central layer located in an approximately center of said 
reinforcement ceramic body is the PORASU structure, and. The cell for solid oxide fuel cells 
according to claim 1 which is the precise structure which a ceramic layer which touches a solid 
electrolyte plate approximated to a solid electrolyte plate, and is a PO RASU structure which a 
ceramic layer which touches said central layer approximated to a central layer. 
[Claim 3]Two or more layers of a ceramic layer in which a ceramic ingredient in which a 
reinforcement ceramic body forms a solid electrolyte plate, and a ceramic ingredient which forms a 
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central layer it is [ layer ] the PORASU structure were mixed and formed are comprised, 
The cell for solid oxide fuel cells according to claim 2 which a presentation of a ceramic layer which 
touches a solid electrolyte plate approximates to a presentation of a solid electrolyte plate , and a 
presentation of a ceramic layer which touches said central layer approximates to a presentation of a 
cera mic layer of a central layer. 

[Claim 4]The cell for solid oxide fuel cells according to claim 2 or 3 whose solid electrolyte plate is 
the stabilized zirconia baking body produced by adding stabilizing agents, such as yttria, and whose 
central layer which is the PORA SU structure is an alumina baking body. 

[Claim 5]When a cell for solid oxide fuel cells is manufactured by laminating and calcinating each of 
two or more sheets of a green sheet for solid electrolyte plate formation which forms a solid 
electrolyte plate which comprises ion-conductive ceramics via a reinforcement ceramic body green 
sheet of two or more sheets which forms a reinforcement ceramic body, 

That the heat characteristic [ it results in a ceramic layer which is located in an approximately center 
of this reinforcement ceramic body, and touc hes a solid electrolyte plate from a central layer which is 
a ceramic layer of the PORASU structure ] of a between should make possible formation of tilted 
structure which changes one by one, After forming a green sheet for an inclination of two or more 
sheets which mixes a ceramic ingredient of said green sheet for solid electrolyte plate formation, and 
a ceramic ingredient of a green sheet for central stratification which forms said central layer, and 
differs in a presentation mutually, 

A green sheet for an inclination of two or more sheets is laminated one by one, and a layered product 
is formed so that said tilted structure may be formed between said green sheet for individual 
electrolyte plate formation, and a green sheet for central stratification, 

Subsequently, a manufacturing method of a cell for solid oxide fuel cells being beyond eburnation 
temperature of a green sheet for solid electrolyte plate formation, and calcinating said layered 
product below at eburnation temperature of a green sheet for central stratification. 
[Claim 6]Form a green sheet for solid electr olyte plate formation by zirconia by which stabilizing 
agents, such as yttria, were added, and form a green sheet for central stratification with alumina, and. 
A manufacturing method of the cell for solid oxide fuel cells according to claim 5 formed with the 
presentation which mixed zirconia by which stabilizing agents, such as yttria, were added in a green 
sheet for an inclination of two or more sheets, and alumina. 
[The amendment 2] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0004 
[Method of Amendment]Change 
[Proposed Amendment] 
[0004] 

[Means for Solving the Problem]As a result of inquiring that this invention persons should attain said 
purpose, two or more layers of a ceramic layer which differs in a heat characteristic mutually are 
laminated, And an inclination ceramic body which is a porous layer in which fluids used for a fuel cell, 
such as air or fuel, can pass at least one layer of said ceramic layer, By using a cell for solid oxide 
fuel cells united with both sides of a solid electrolyte plate as a reinforcing member, it found out that 
reinforcement of a solid electrolyte plate could be performed and the seal of a fuel passage and the 
airstream way could be carried out easily, and this invention was reached. Namely , each of two or 
more sheets of a solid electrolyte plate which this invention comprised ion-conductive ceramics, and 
was formed in precise structure is the cell for solid oxide fuel cells unified via a reinforcement 
ceramic body, This reinforcement ceramic body so that heat characteristics, such as a coefficient of 
thermal expansion, may change one by one and may form tilted structure, Are the ceramic body by 
which two or more layers of a ceramic layer which differs in a heat characteristic mutually were 
laminated, and the heat characteristic of a ceramic layer which touches said solid electrolyte plate 
resembles a solid electrolyte plate, and. At least one layer of said ceramic layer is in a cell for solid 
oxide fuel cells being a porous layer which can penetrate fluids used for a fuel cell, such as air and 
fuel. 

[Amendment 3] 

[Document to be Amended] Specification 
[Item(s) to be Amended]0005 
[Method of Amendment]Change 
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[Proposed Amendment] 

[0005]This invention each of two or more sheets of the green sheet for solid electrolyte plate 
formation which forms the solid electrolyte plate which comprises ion-conductive ceramics, By 
laminating and calcinating via the reinforcement ceramic body green sheet of two or more sheets 
which forms a reinforcement ceramic body, That when manufacturing the cell for solid oxide fuel 
cells, the he at ch aracteristic [ it results in the ceramic layer which is located in the approximately 
center of this reinforcement ceramic body, and touches a solid electrolyte plate from the central 
layer which is a ceramic layer of the PORASU structure ] of a between should make possible 
formation of the tilted structure which changes one by one, After forming the green sheet for an 
inclination of two or more sheets which mixes the ceramic ingredient of said green sheet for solid 
electrolyte plate formation, and the ceramic ingredient of the green sheet for central stratification 
which forms said central layer, and differs in a presentation mutually, Laminate the green sheet for an 
inclination of two or more sheets one by one, form a layered product, and it ranks second so that 
said tilted structure may be formed between said green sheet for solid electrolyte plate formation, 
and the green sheet for central stratification, It is in the manufacturing method of the cell for solid 
oxide fuel cells being beyond the eburnation temperature of the green sheet for solid electrolyte plate 
formation, and calcinating said layered product below at the eburnation temperature of the green 
sheet for central stratification. 
[Amendment 4] 

[Document to be AmendedJSpecification 
[Item(s) to be Amended]0006 
[Method of Amendment]Change 
[Proposed Amendment] 

[0006]In this this invention, a reinforcement ceramic body is [ the porous intensity of each ceramic 
layer ] the tilted structure which changes one by one, and the central layer located in the 
approximately center of said reinforcement ceramic body is the PORASU structure, and. That it is 
the precise structure which the ceramic layer which touches a solid electrolyte plate approximated to 
the solid electrolyte plate, and is a PORASU structure which the ceramic layer which touches the 
ceramic layer of said central layer approximated to the central layer can make the inside of a ceramic 
layer penetrate fuel or air easily. Two or more layers of the ceramic layer in which the ceramic 
ingredient in which a reinforcement ceramic body forms a solid electrolyte plate, and the ceramic 
ingredient which forms the central layer it is [ layer ] the PORASU structure were mixed and formed 
are comprised, The presentation of the ceramic layer which touches a solid electrolyte plate 
resembles the presentation of a solid electrolyte plate, and the presentation of the ceramic layer 
which touches said central layer resembles the presentation of the ceramic layer of a central layer, 
Or that a solid electrolyte plate is the stabilized zirconia baking body produced by adding stabilizing 
agents, such as yttria, and the central layer which is the PORASU structure is an alumina baking 
body can manufacture the cell for solid oxide fuel cells easily. 



[Translation done.] 
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